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Our UDG purification data from wild type M smegnmtis cells suggests that. unlike 
EcUDG which gake homogenous preparation upon 1 1.000 h i d  purification (Lindahl 
et al., 1977), we observed that -U. smegmatis UDG was purified to homogeneity 
upon 3 1 11 fold purification. Thus, .M. smegmatis cells may have higher UDG protein 
levels. However, our kinetic data also suggests that MsUDG is more efficient (higher 
V,/ K, value) compared to EcUDG. 
Interestingly, in the present study we noticed certain distinct properties of 
this enzyme. Using a hairpin oligonucleotide with uracil in the second position of a 
tetraloop (loop-U2) we had earlier observed that it is a very poor substrate for 
EcUDG (Kumar and Varshney, 1997). Our preliminary data on structure 
determination of this oligomer by NMR analysis indicates that the sugar phosphate 
backbone in the loop region is extended compared to normal B DNA (Gosh, Kumar, 
Varshney and Chary, unpublished). Earlier studies on substrate specificity of 
EcUDG (Varshney and van de Sande) and recent crystal structure of mutant human 
UDG with an abasic site containing DNA (Slupphaugh. e t  al, 1995; Parikh, et a(.. 
1998) suggests that the conserved residues at the UDG-DNA interface are invo1.i-ed 
in various interactions with the DNA backbone flanking uracil residue. The co- 
crystal data indicates that the phosphate backbone is compressed by 4 Ao.in this 
structure (Parikh, et al., 1998). Thus, the poor excision of uracil from the loop region 
of the hairpin oligomer might be a consequence of ~veak binding of this substrate to 
EcUDG. In fact, the K, for loop-U2 is 3.99 pM as opposed to 0.33,gflfor SS DNA 
(Kumar and Varshney, 1997), also the V,,,/ K, value is decreased by two orders of 
magnitude (100 and 0.27, for SS-U9 and loopU2 respecti~ely) in case of EcUDG. 
Surprisingly, M. smegmatis UDG excised uracil from loop-U2 by just 5 fold 
decreased rate compared to single stranded substrate. Thus. it appears that certain 
residues at the MsUDG-DNA interface are different. 
Furthermore, we have used Ugi as a probe to inspect the DNA binding 
domain in this enzyme. Ugi is a natural inhibitor of all conserved UDGs which 
mimics the substrate (DNA) by shape and electrostatic complementarity. Our studies 
indicate that unlike EcUDG-Ugi complex. which is extremely tight, MsUDG forms a 
weak complex and this complex dissociates readily. Thus, this observation also 
suggests that MsUDG has certain altered residues at the DNA binding surface. 
Cloning and characterization of M. smegmatis UDG gene may help in further 
investigating these differences. 
Our earlier work with EcUDG suggested that EcSSB binds weakly to loop- 
U2 and melts the hairpin structures and thus increasing the rate of uracil excision 
from loop-U2. However, our studies with MsUDG indicated that its activity is 
inhibited in presence of EcSSB, suggesting protein-protein interaction between 
EcSSB and MsUDG. 
In order to further investigate this differential interaction of SSB, me have 
cloned and characterized SSB from M. tuberculosis. Our results show that despite of 
certain differences in the structure and lack of certain critical residues involved in 
SSB-DNA interaction, MtSSB behaves as a biochemical mimic of EcSSB. 
Our comparative studies on effect of EcSSB or MtSSB on three different 
UDGs, EcUDG, MsUDG, and MtUDG reveal differential interaction of SSBs with 
UDGs. The important outcome of this study is that in a homologous system the SSB- 
UDG interaction is minimum and the SSB mediated melting of the structure may 
thus increase the efficiency of uracil excision from structured substrates. Howeyer, 
in a heterologous system the SSB-UDG interaction leads to decreased uracil excision 
from structured substrates. 
In conclusion, in the present study the comparative analysis of various 
biochemical properties of E coli and rnycobacterial IRlGs has shown that UDGs 
interact differentially with, i) Ioop substrates, ii) Ugi and iii) SSBs. These 
observations suggest structural differences between the EcUDG (a prototype of 
conserved UDGs) and mycobacterial UDGs, which can be exploited for designing 
selective inhibitors against MtUDG. Further, the availability of cloned MtUDG will 
facilitate in the gene knockout experiments (Pelicic, et-al, 1997) to elucidate the role 
of UDG mediated DNA repair pathway in M. tuberculosis. 
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